Disruption of T cell development and repertoire selection by calcineurin inhibition in vivo.
The microbial products FK506 and CsA are potent immunosuppressive agents that prevent early transcriptional events in TcR-mediated activation. Their mode of action is dependent upon the inhibition of calcineurin, a serine/threonine phosphatase positioned within the calcium-dependent signaling pathway. TcR-mediated activation of thymocytes constitutes an important prerequisite for their development and selection to mature T cells. Disruption of the cross-talk between thymic APC and thymocytes results in the loss of normal T cell ontogeny. To study the role of calcineurin in T cell maturation and repertoire selection in vivo, mice were treated with either FK506 or CsA. Administration of either drug inhibited the progression of CD4+CD8+ positive thymocytes to mature single positive T cells. Furthermore, both drugs disrupted the process of negative thymic selection, causing an increased frequency of self-reactive cells among the few positively selected T cells. These effects correlated directly with the degree of inhibition of in vivo calcineurin enzyme activity. Blocking calcineurin activity appears to disrupt positive thymic selection and to prevent the deletion of self-reactive thymocytes.